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Introduction 
This volume features ome recent results about computational problems in commutative 
algebra nd related fields. The idea arose during the first meeting COCOA I (Computer and 
Commutative Algebra), which was held in Genoa in May 1986; its success howed that the 
new ideas and techniques from computer science could strongly influence such a traditional 
section of mathematics as commutative algebra. Many new results were presented at the 
meeting, which afterwards were written and submitted as papers; in addition, we also 
obtained many other contributions. All the papers deal more or less directly with the 
fundamental notion of Gr6bner basis (which is also called standard basis, so that the two 
words "Gr6bner" and "standard" are usually interchangeable). 
Let me now briefly describe the content of the volume. 
The first three papers have in common a long history. 
The core of"On the Complexity of Computing Syzygies" by D. Bayer and M. Stillman is 
formed by a presentation ofthe result by Mayr-Meyer on the double exponential nature of 
solving the ideal membership problem in polynomial rings over fields. In addition, a similar 
result is proven for the syzygies problem. By personal communication, this result is already 
part of the "folklore" on the subject, but originally it is due to the authors. 
The paper "Gr6bner Bases and Primary Decomposition of Polynomial Ideals" by 
P. Gianni, B. Trager, G. Zacharias is "well-known" in the sense that early versions of it 
were already available and quoted several times in the literature. 
"Lifting Canonical Algorithms from a Ring R to the Ring R[X]" by R. Shtokhamer is an 
elaborated version of an early (1975) report on constructing canonical bases for polynomial 
ideals. Although results similar to those presented here meanwhile appeared in the 
literature, we felt that this early paper should be made available to a broader eadership. 
Then two related papers follow, "The Gr6bner Fan of an Ideal" by myself and Morn, and 
"Standard Bases and Geometric Invariant Theory. I. Initial Ideals and State Polytopes" by 
D. Bayer and J. Morrison. They deal with the problem of understanding the effect of 
changing the ordering on the computation of a GrSbner basis. 
Then "Gr6bner Bases and Hilbert Schemes. I" by G. Carr~ Ferro investigates the family 
of all the ideals that have the same associated monomial ideal with respect o a given 
ordering. 
Two papers, "Computing Dimension and Independent Sets for Polynomial Ideals" by 
H. Kredel and V. Weispfenning, and "Combinatorial Dimension Theory of Algebraic 
Varieties" by M. Giusti deal with the problem of computing one of the most important 
invariant of ideals; while "Using GrSbner Bases to Determine Algebra Membership, Split 
Surjective Algebra Homomorphisms Determine Birational Equivalence" by D. Shannon 
and M. Sweedler gives another application of the theory of Gr6bner Bases to the solution of 
some computational problems in commutative algebra. 
The paper "On an Installation of Buchberger's Algorithm" by R. Gebauer and H. M. 
M611er is the source of some ideas which have already been used by the authors and other 
people for efficient implementations of the most important algorithm in this field, namely, 
Buehberger's algorithm. The problem of computing GrSbner bases modulo p, to avoid bad 
behaviour of integral coefficients i treated in "A p-adic Approach to the Computation of 
Gr6bner Bases" by F. Winkler. 
Then three papers, "Constructive Lifting in Graded Structures: A Unified View of 
Buchberger and Hensel Methods" by A. Mivla and T. Mora, "On the Computation of 
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Generalised Standard Bases" by M. Brundu and F. Rossi, and "On the Construction of 
Grbbner Bases Using Syzygies" by H. M. M611er are mostly concerned with the problem of 
extending standard techniques for the computation of Gr6bner bases to more general 
situations, mainly in the framework of graded structures. 
The last two papers, "An Extension of Buchberger's Algorithm and Calculations in 
Enveloping Fields of Lie Algebras" by J. Apel and W. Lassner, and "On Recognisable 
Properties of Associative Algebras" by T. Gateva-Ivanova and V. Latyshev, do not 
properly belong to the domain of commutative algebra, but they were included as well, since 
they show how some non-commutative problems can be handled in a similar way. 
It is my intention to express my thanks to the authors, who contributed tothe success of 
this initiative, and my gratitude to Bruno Buchberger and Teo Mora. 
The first gave me the opportunity of being the editor of this volume and the second 
worked with me in such a way that, without his help, I could hardly achieve the goal of 
managing the whole subject. 
Let me finally express my personal hope that this volume can become astandard (here it 
would be difi3cult o use the word "Gr6bner") reference and can serve as a good companion 
for researchers in this new and fascinating field. 
Lorenzo Robbiano 
